Evidence for axonal loss in regions occupied by senile plaques in Alzheimer cortex.
The studies described have sought to determine what, if any, relationship exists between axons and the senile plaque, a hallmark histopathological feature of Alzheimer's disease. A double stain was performed on both early and late Alzheimer frontal cortex tissues in order to examine the interaction between axons stained with antibodies against the 200,000 mol. wt neurofilament subunit (NFP-200) of the axon cytoskeleton and Thioflavin-S, a fluorescent dye that stains plaques. Serial photomicrographs of plaques were taken and axon and plaque profiles were three-dimensionally reconstructed. Analysis of computer-processed images revealed that there were fewer axons within plaques than in regions lying one and two plaque distances away. When axons were observed passing through plaques, swelling and disruption of normal morphology was frequently present. Statistical analyses of axon counts within and around placques showed a gradient of axon density, with increased numbers occurring at progressive distances from the placque. Similar patterns were seen for early and late stages of the disease. The results of this study indicate that disruption of the axonal cytoskeleton may occur within the regions occupied by plaques.